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[57] ~ ABSTRACT

A cooling element for a metallurgical furnace in which

a body of cast material has cooling tubes and adapted to
face the interior or the furnace and is transversely
spaced oppostte marginal portions. The marginal por-

- tions of the cooling element are provided with alternat-

ing tooth-like configuration having teeth and tooth gaps
between them. The cooling tubes or pipes have two

~ inlet planes and two outlet planes. The inlet ends of the

cooling pipes are alternately located in one inlet plane
and in the other inlet plane and are alternately located in

the one outlet plane and the second outlet plane.

10 Claims, 6 Drawing Figures
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COOLING ELEMENT FOR A METALLURGICAL
FURNACE

BACKGROUND OF THE INVENTION

This invention relates to a cooling element for a met-
allurgical furnace. |

More particularly, but not excluswely, the invention
relates to a cooling element for a blast furnace.

Cooling elements of various types are installed in the
walls of metallurgical furnaces in order to protect the
furnace walls against the deleterious influence of the
heat which develops-in the furnace. In recent years a
type of cooling element has become more and more
accepted which 1s known as a plate cooler or “stave
cooler”. A cooling element of this type has a cast iron

body in which steel pipes are embedded through which
the cooling medlum-—usually water, water vapor or a

mixture of water and water vapor—is made to flow. At

the major surface of the cooling element which faces
the interior of the furnace the body is provided with
recesses into which refractory material is inserted, for
example by casting it in place or by bonding or other-

wise securing it in place. This is known from German

Gebrauchsmuster No. 7, 331 936 and from German Pat.
No. 1,925,478.

‘The individual coolmg tubes or pipes of a coohng
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element are connected in known per se manner with the

cooling pipes of adJacent cooling elements in such a
manner that the pipe nlet connection of one cooling
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element and the pipe outlet connection of an adjacent

cooling element are extended outwardly through the
furnace wall or the furnace armor and they are con-
nected with one another within an elbow. This connec-
tion of the cooling elements outside the furnace was
heretofor considered necessary, just as it was consid-
ered necessary that adjacent cooling elements should
abut one another bluntly. However, as a result of these
measures there develop uncooled areas which are lo-
cated in a plane immediately adjacént one another, i.e.
areas 1n which the removal of heat due to cooling is
difficult or impossible. As a result of this, further, a
destruction of the cast body has been observed in the
area of the junctures with adjacent bodies, particularly
in the area of the horizontal junctures or adjacent cool-
ing elements. Depending upon the extent of such dam-

age repairs are required which often can be carried out
only after the furnace is shut down. This is quite evi-

dently a very lmportant dlsadvantage |
SUMMARY OF THE INVENTION
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Accordmgly, it is an object of the present invention

to overcome the disadvantages of the prior art.

A more particular object of the invention is to pro- -

vide a cooling element for a metallurgical furnace, par-

ticularly but not exclusively for a blast fumace whlch |

avoids the disadvantages of the pI‘lOl‘ art.

Another object of the invention is to provide a wall
for a metallurgical furnace, such as a blast furnace,
which also avoids the prior-art dlsadvantages

A concomitant object of the invention is to improve
the removal of heat particularly in the region where
adjacent cooling elements abut, so as to reduce or avoid
“the destruction of such cooling elements and eliminate
the expensive repalrs which heretofor have been neces-
sary due to damage in these areas. - = |

Pursuant to the above objects, and others which wﬂl
become apparent hereafter, oppositely located edge or
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marginal portions of the cooling element are provided
with a tooth-like configuration having teeth and tooth
gaps between them, and for the cooling tubes or pipes
there are provided two inlet planes and two outlet
planes. In a preferable manner two cooling pipes with
their respective inlet ends are each located in one inlet
plane and with their outlet ends are each located in an
outlet plane. It is advantageous if the inlet ends of the
cooling pipes are alternately located in the one inlet
plane and in the other inlet plane and are alternately
located in the one outlet plane and the second outlet
plane. It 1s advantageous if the first inlet plane has asso-
ciated with it the second outlet plane, and the first inlet
and the second inlet plane has aqsecrated with it the first
outlet plane. | | |

A particularly advantageous arrangement 1s achieved
if an inlet plane has associated with it in the region of
the tooth gaps of the one side or margln of the cooling
element an outlet plane in the region of the teeth of the
opposite side or margin of the cooling element, and if a
further inlet plane in the region of the teeth has an outlet

plane associated -with: it in the region of the tooth gaps

of the opposite side or margin of the cooling element.
Generally preferred 1s to-arrange teeth and tooth gaps
In the transverse edges of the cooling element. Cooling
elements according to the invention are used to erect
the wall of a metallurgical oven or furnace, particularly
a blast furnace, in such a manner that the inlet planes
and the outlet planes of two interdigitating cooling
elements form three planes of inlet ends and outlet ends
of the cooling tubes.

It is advantageous if, with the eoohng elements con-
nected, the interdigitation of the teeth and tooth gaps of
the connected cooling elements forms a common center
plane, defined by an inlet plane of one cooling element
and an outlet plane of the adjacent cooling element. In
advantageous manner the inlet ends and outlet ends of
the cooling tubes of adjacent cooling elements are con-
nected outside the furnace wall by pipe elbows. -

The advantages of the cooling element according to
the invention are, inter alia, that the removal of heat in

the region of abutting cooling eﬂements in the furnace

wall of a metallurgical furnace, such as a blast furnace,
1s substantially improved and accelerated, so that a
destruction of the cooling elements in these regions of a
furnace wall is avoided. As a result, the walls of the
furnace are given a significantly increased useful life so
that fewer furnace down-time incidents occur and the
repair costs as a result of damage to the walls respec-
tively the cooling elements are substantially decreased.

The invention will hereafter be described with refer-
ence to an exemplary embodiment, but it is to be under-
stood that the embodiment illustrated in the drawing
appended hereto is for explanatlen only and not to be
considered limiting.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1is a front view showmg an individual coohng

element accordmg to the present invention;

FIG. 2 1s a side view of FIG. 1, looking in the direc-

tion of arrow II;

FI1G..3 1s a section taken on line III—III of FIG. 1;
FIG. 4 1s a section taken on line IV—IV of FIG. 1;
-FIG. § 1s a fragmentary, somewhat diagrammatic

plan view showing a detail of a blast furnace wall made
up of cooling elements according to the present inven-
tion; and
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FIG. 6 15 a section taken on line VI—VI of FIG. 5.

DESCRIPTION OF PREFERRED
EMBODIMENTS

Referring firstly to FIGS. 1-4 it will be seen that the
cooling element illustrated therein is identified gener-

ally with reference numeral 1 and it will be understood
that it serves to cool the wall of a metallurgical oven or

furnace, for example of a blast furnace. The cooling
element 1 has a body 2 of cast material, i.e. as usual cast
iron, in which a plurality—here four—of cooling tubes
3, 4 are embedded which are spaced from one another
in longitudinal direction. The ends of the cooling tubes
3, 4 extend out of the body 2 at a major surface of the
same, as shown in FIGS. 2-4 and in conventional man-
ner the lower ends of the cooling tubes are constructed
as the cooling medium inlets which then exists from the
upper ends of the tubes.

It 1s further shown in FIGS. 1-4 that the proximal
transverse edges 5 of the cooling elements 1 are each
configurated in a tooth-like manner, i.e. they have teeth
and tooth gaps between them. Located opposite a tooth
6 of a transverse edge or margin Sa 1s a tooth gap 7 in
the opposite transverse margin 5b, and so on. In accor-
dance with this configuration of the margins 5 the cool-
ing tubes 3 begin in the region of the transverse margin
56 1n the area of a respective gap 7 and end in the region
of the transverse margin Sa in the area of the corre-
sponding oppositely located tooth 6. The cooling tubes
4, on the other hand, begin in the region of the margin
5b in the area of the respective tooth 6 and end in the
arca of a gap 7 of the transverse margin 54. Thus, a
transverse margin § of a cooling element 1 according to
the present invention having, as in the illustrated em-
bodiment, four cooling tubes, there is always two cool-
Ing tubes 3 and two cooling tubes 4 which have their
respective inlet ends located each in one plane identified
with reference numeral E1 and E2, respectively.

In the same manner as the inlet ends of the cooling
tubes 3, 4 their outléet ends are also each located in an
outlet plane, which are designated in the drawing by
reference characters Al and A2, respectively. The inlet
plane E1 with the inlet ends of the cooling tubes 3 has
associated with it the outlet plane A2. Correspondingly,
the inlet plane E2 with the inlet ends of the cooling
tubes 4 has associated with it the outlet plane Al.

As shown in FIGS. 2-4, the refractory material
which in the installed condition of the cooling elements
faces the inner side of the furnace, is anchored in known
per se manner in the recesses 8 which extend parallel to
the broad side of the cooling element 1.

FIGS. 3 and $6 illustrate a portion of a currently pre-
ferred construction of a wall of a metallurgical furnace,
in particular here of a blast furnace, which is composed
of cooling elements 1 according to FIGS. 1-4. FIG. 5
shows that the outlet planes A1, A2 and the inlet planes
E1 and E2 of two cooling elements 1 which abut with
their transverse margins 5, form three planes with inlet
and outlet ends of the cooling tubes 3, 4. In addition to
the outlet plane A1 with the tube outlets “a” of the one
cooling element 1 and the inlet plane E1 with the tube
inlets “b” of the adjacent cooling element 1 the third
plane 1s a common median plane G. This plane is
formed by the alternately adjacent tube outlets “c’’ of
the outlet plane A2, which alternate with the tube inlets
“d” of the inlet plane E2 of an adjacent cooling element
1. It 1s to be noted that a tube outlet of e.g. the outlet
plane A1 is not directly connected via a pipe elbow 9
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with a tooth inlet of the inlet plane E1 or of the plane G;
rather, the tube outlet in a tooth 1 is always connected
with the tube inlet in the gap 7 of the adjacent cooling
element 1. In the same manner the connection of e.g. a
tube outlet “a” in the region of a gap 7 is connected with
the tube inlet “d” in the tooth of the adjacent cooling

element 1 via a pipe elbow 9. Thus, the inlet and outlet
ends of the cooling tubes 3 of adjacent cooling elements

1 are connected, and in the same manner the outlet and
inlet ends of the cooling tubes 4 of the adjacent cooling
elements 1 are also connected with one another, the
connection always being effected by means of pipe
elbows which extend through the furnace armor 10.

The invention has hereinbefore been described with
reference to an exemplary embodiment, but it is under-
stood that various modifications will offer themselves to
those skilled in the art and that all obvious modifications
of this invention as specifically disclosed are intended to
be encompassed within the scope of protection of the
appended claims.

What is claimed is:

1. Cooling element for a metallurgical furnace, partic-
ularly for -a blast furnace, comprising a body of cast
material and having a major surface adapted to face the
mterior of the furnace and transversely spaced opposite
marginal portions; steel cooling medium tubes embed-
ded in said body; refractory material protecting said
major surface and adapted to be anchored to portions of
the furnace; and a plurality of alternating teeth and gaps
formed in each of said marginal portions for reducing
substantially wear of said marginal portions on said
body, said cooling medium tubes admitting cooling
medium into said body in two inlet planes and discharg-
ing the medium from the body in two outlet planes.

2. Cooling element as defined in claim 1 wherein a
first pair of cooling medium tubes and a second pair of
cooling medium tubes have their respective inlet ends
each located in a different inlet plane and their respec-
tive outlet ends each located in a different outlet plane.

3. Cooling element as defined in claim 2, said inlet
ends of the pairs of cooling medium tubes being alter-
nately located in one of said inlet planes and the other of
said inlet planes, and said outlet ends being alternately
located 1in one of said outlet planes and in the other of
said outlet planes. |

4. Cooling element as defined in claim 3, wherein
each higher inlet plane has associated with it a lower
outlet plane, and each lower inlet plane has associated
with it a higher outlet plane.

5. Cooling element as defined in claim 4, inlet plane in
the region of the gaps at one marginal portion of the
cooling element body is associated with an outlet plane
in the region of the teeth of the opposite marginal por-
tion, and another inlet plane in the region of the teeth of
sald one marginal portion is associated with another
outlet plane in the region of the gaps of the other mar-
ginal portion.

6. Cooling element as defined in claim 5, wherein said
marginal portions provided with said teeth and gaps are
transverse marginal portions of said body.

7. A wall of a metallurgical furnace, particularly of a
blast ‘furnace, composed of cooling elements as defined

~ in claim 1, the inlet planes and the outlet planes of any
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two of saild cooling elements having interdigitating
teeth and gaps defining three planes in which the inlet
ends and outlet ends of the respective cooling tubes are
located. | | |
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8. A wall of a metallurgical furnace as defined in
claim 7, one of the said three planes being defined by
one inlet plane of one cooling element and one inlet
plane of the respectively adjacent interdigitating other
cooling element. | |

9. A wall of a metallurgical furnace as defined in
claim 8, wherein the inlet and outlet ends of the one pair
of cooling tubes and the inlet and outlet ends of the
other pair of cooling tubes of an adjacent cooling ele-
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ment are connected with one another outside of the
furnace wall by pipe elbows.

10. A wall of a metallurgical furnace as defined in
claim 9, wherein a tube outlet in a tooth of one cooling -
element 1s connected with a tube inlet in a gap of the
respectively adjacent cooling element, and a tube outlet
in a gap of one cooling element is connected with a tube
inlet 1n a tooth of the respectively adjacent cooling

element.
- p & * *
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